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A  B  STRA  C  T 


The  Littlejohn  XM-449  trailer  was  monitored  for 

STRAIN  DURINQ  ROAO  TRANSPORTATION  TESTS  CONDUCTED  AT 

White  Sands  Missile  Ranqe,  New  Mexico,  during  the 
PERIOD  October  through  December  i960. 

The  test  objective  was  to  acquire  quantitative 

DATA  REGARDING  THE  STRUCTURAL  INTEGRITY  OF  THE 

Littlejohn  XM-449  trailer  during  road  transportation. 
The  maximum  strain  level  recorded  was  6J2  micrd- 

INCHES  PER  INCH.  ThE  STRUCTURAL  MEMBERS  OF  THE  TRAILER 
ARE  CAPABLE  OF  WITHSTANDING  TRANSPORTATION  WITHIN  THE 
LIMITS  OF  THIS  INVESTIGATION. 
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INTRODUCT  ION 


This  report  describes  a  strain  investigation  of  the  Littlejohn  XM-449 
TRAILER  WHICH  WAS  CONDUCTED  AT  WHITE  SaNDS  MiSSILE  RaNGE,  NEW  MEXICO; 

DURING  THE  PERIOD  OCTOBER  THROUGH  DECEMBER  I96O.  THE  TEST  WAS  PERFORMED 
UNDER  THE  PROVISIONS  OF  "LiTTLEJOHN  (PhASE  II)  XM-5I  CONSOLIDATED  ENGINEER- 

Service  Test  Plan"  (Revision  2),  White  Sands  Missile  Range,  New  Mexico, 
DATED  August  i960. 

OBJECTIVE 


The  objective  of  this  test  was  to  acquire  quantitative  data  regarding 

THE  STRUCTURAL  INTEGRITY  OF  THE  LiTTLEJOHN  XM-449  TRAILER  DURING  ROAp 

transportation.  The  test  was  not  intended  to  result  in  a  complete  structural 

ANALYSIS,  but  10  OBTAIN  QUANTITATIVE  DATA  ONLY.  It  IS  BELIEVED  THAT  DATA 
OBTAINED  FROM  USER  REPORTS  AND  EXTENDED  FIELD  USE  WILL  FURNISH  MORE  INFORMA¬ 
TION  RELATED  TO  TRAILER  METAL  FATIGUE  DAMAGE  AND  DAMAGE  CAUSED  BY  IMPACT 
LOADS  THAN  WOULD  DATA  OBTAINED  FROM  A  LABORATORY  TEST. 


DESCRIPTION  OF  TEST 


For  the  CONDUCT  of  this  test,  the  following  environmental  QUALIFICATIONS 
WERE  APPLIED  TO  THE  TRAILER: 

The  trailer  was  towed  by  a  3/4-ton  military  type  truck  only. 

Ambient  temperature  was  between  70"^^  *nd  90®F. 

Vehicle  speeds  varied  from  5  to  10  miles  per  hour  over  cross-country 
terrain. 

The  missile  was  properly  secured  to  the  trailer. 

The  Littlejohn  XM-449  trailer  was  coated  with  a  brittle  lacquer.  The 

TPAILER,  WITH  AN  INERT  MISSILE,  WAS  THEN  TOWED  BY  A  3/4-TON  MILITARY  TYPE 
TRUCK  OVER  CROSS-COUNTRY  TERRAIN.  ThE  PRINCIPAL  AXES  OF  STRAIN  AT  SELECTED 
POINTS  WERE  DETERMINED  BY  OBSERVATION  OF  THE  CONDITION  OF  THE  LACQUER  AT 
THE  END  OF  THE  TEST. 

STRAIN  GAGES  WERE  APPLIED  TO  THE  TRAILER,  ALIGNED  ALONG  THE  PRINCIPAL 
AXES  OF  STRAIN.  FIGURE  1  PRESENTS  LOCATION  AND  ORIENTATION  OF  GAGES,  AND 
A  DESCRIPTION  OF  THE  STRAIN  GAGE  INSTRUMENTATION  IS  GIVEN  IN  APPENDIX  A. 

The  strain  gage  bridge  is  shown  in  Figure  A-1 . 


1 


2 


The  trailer,  with  the  inert  missile,  was  towed  by  a  3A"'''on  military 
TYPE  VEHICLE  OVER  CROSS-COUNTRY  TERRAIN  AT  SPEEDS  BETWEEN  5  AND  10  MILES 
PER  HOUR,  The  speed  and  terrain  were  SUFFICIENT  TO  CAUSE  THE  TRAILER  TO 
REBOUND  UP  TO  2.5  FEET  FROM  THE  GROUND. 

RESULTS 


A  MAXIMUM  STRAIN  OF  872  MICRO- INCHES  PER  INCH  WAS  MEASURED  FROM  STRAIN 

Gage  I5  (Fig.  1).  Table  I  shows  the  maximum  compression  and  tension  levels 

EXPERIENCED  BY  THE  CORRESPONDING  STRAIN  GAGE.  THE  TRAILER  DID  NOT  SUFFER 
VISIBLE  DAMAGE. 


TABLE  I 

MAXIMUM  MEASURED  STRAINS 


Gage 

Strain* 

Baldw in-Lima 
Hamilton  Gage 

Type 

Compression 

( IN  MICRO-INCHES 
PER  inch) 

tension 

(  IN  MICRO-INCHES 
PER  inch) 

1 

138 

288 

A-16 

2 

609 

64( 

A-16 

3 

505 

452 

A-16 

4 

255 

59 

EBF-I3D+ 

5 

336 

532 

A-16 

6 

274 

217 

A-16 

7 

209 

209 

A-16 

6 

162 

54 

EBF-I3D+ 

9 

172 

235 

EBF-I3D+ 

10 

642 

345 

A-16 

11 

170 

64 

A-16 

12 

262 

77 

A-16 

13 

243 

l44 

A-16 

i5 

218 

206 

A-16 

15 

454 

872 

A-16 

16 

138 

l48 

EBF-I3D+ 

17 

142 

88 

A-16 

li 

199 

220 

A-16 

19 

194 

76 

CBD-7 

20 

315 

136 

CBD-7 

21 

285 

70 

CBD-7 

22 

262 

72 

A-16 

*  Resultant  strains  caused  by  a  combination  of  bending  loads  plus 
COMPRESSION  and/or  TENSILE  LOADS. 
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CONCLUS  IONS 


The  maximum  strain  measurco  was  872  micro-inches  per  inch,  which  is 

EQUIVALENT  TO  8,720  PS  I  OF  LOADING. 

Since  the  minimum  yield  strength  of  6o61-t4  or  T6  aluminum  (the  type 

OF  ALUMINUM  USED  IN  THE  TRAILER)  IS  40,000  PS  1  AT  ,  IT  IS  CONCLUDED 

THAT  THE  STRUCTURAL  MEMBERS  OF  THE  TRAILER  ARE  CAPABLE  OF  WITHSTANDING 
TRANSPORTATION  WITHIN  THE  LIMITS  AS  STATED  HEREIN.  NO  MEANS  WERE  AVAILABLE 
TO  DETERMINE  THE  STRENGTH  OF  THE  WELDS. 
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APPENDIX  A 


STRAIN  GAGE  INSTRUMENTATION 


Strain  gages  were  mounted  on  the  specimen  with  Eastman  910  adhesive. 
Each  active  gage  was  wired  into  a  bridge  circuit  as  shown  in  Figure  Af  1 . 
The  temperature  compensating  gage  was  mounted  on  an  aluminum  tab  and 

ATTACHED  TO  THE  SPECIMEN. 

The  BRIDGE  CIRCUIT  WAS  MONITORED  WITH  A  CEC  (CONSOLIDATED  ELECTRO¬ 
DYNAMICS  Corporation)  Model  II3-8  carrier  amplifier.  Note  that  two  legs 

OF  THE  BRIDGE  CIRCUIT  WERE  INCORPORATED  WITHIN  THE  AMPLIFIER. 

The  amplifier  response  was  monitored  with  a  CEC  Model  5-^1^  oscillo¬ 
graph  RECORDER. 

A  28v  D.C.-IIOV  A.C.,  400  cps  portable  generator  was  used  to  supply 

THE  NECESSARY  ELECTRICAL  POWER. 


*  AND  Rj^  ARE  CONTAINED  IN  THE  .  AMPL  I  F  I ER  . 

Fig.  A-1 .  Strain  Gage  Bridge. 
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